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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely attain a 
sufficiently wide range for pulling in a focusing, and to 
improve the reliability of a servo operation. 
SOLUTION: A light source 1 1 which emits light, an 
objective lens 1 4 which concentrates the light emitted 
from the light source 11 on an optical disk 4, a hologram 
27 which is divided by a division line L3 into two of first 
and second diffraction regions 31 and 32 which are 
disposed on a return path of an optical system 1 and 
which diffract the returned light with +1st order 
diffraction at different diffraction angles, and first and 
second main beam photo detectors 41 and 42 which are 
divided into a plurality of light-receiving regions a, b, c, d, 
g, h, i, and j which respectively receive each diffracted 
light diffracted by the first and second diffraction regions 
31 and 32 of the hologram 27 are provided. The 
hologram 27 is configured so that the diffractive 
direction of the +1st order light is caused to be in the 
direction approximately parallel to the division line L3 
and that the division line L3 is positioned on the optical axis of the returned light, and the first 
and the second diffraction regions 31 and 32 include astigmatism in the direction slant with +45 
degrees with respect to the direction of the division line L3. 
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[0 0 0 2] 

tf£&<D&Wi] m?L\Z. CD (Compact Disc), DVD(D 
igital Varsatile Disc) %£<Dj?t&7*J ic2tLTff# 
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[0 0 16] 8kt5<Dftf y^ry5Hlt ft* 

LTmtfDVD£?¥3rr£3i3-, h77^f 

(DPD&) ^ffl^ibttTfc"?, DPDft-^-^ai-rs 
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[0 0 18] 
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ym^k&mz-Z. M9ftfflcD[a]#T*T-te, +1 

2fcftX»i- 1 ft3twm#f*|6)a^ ^#l^i'(5fr¥ff 
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SB 2 WEWflKWa*, 4MRW«K>*r6l tc*f LT + 4 5 fiXtt 
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+ 1 ftm^fxii- 1 ftm^T^ti-s £ t ig 1 mi-m 
2 romSrSigcD^fil^fcWi^TSiJ-*)- lt+4 5gx 
\*-4 5mW&t!tvtt*fa<7>it£jtm&tt J }-£thX. # 
lHl»rftasSft3(l^ro«^^t4^^fc#S3t®«l-^n 

[00 2 2] 

mm<o&mo>&m] sit. *m\<D^tmtmm&m 

Idol, vf, ft f y * T y X^S&tJr roft 

mm&mx.*?*** Kv^ymm^m^^m^xm 

W-rz* *3BWKffi4ftf y^ry^BKtt. ft^x 
-1" i: LT CD (Compact Disc), DVD (Digital Var 
satile DiscJ^^-^'tl-iigffl^ft-ae 
[00 2 3] )ttV^7 77llll ft^T-V^^t-t- 

*rS] t tat* t- vx^iium s u^xmmmmt 

SriixTV^S,, 

[0 0 2 4] 13 1 {e^-rj; 5 i-x fttV^Ts/^Sri 5 
ftwu— tFftSr^rtb^tttBAtrsftjgl li, CcoftM 

;©*o^7^i 2 SriiiiS LfcfflWftSrSFfTfttcS 
1 3icJ:oT¥tTftic^^ti7tt±jMft&ft*7-V^^ 

4 <Dwmffi±\zm$ttz>m>)^>x 1 4 <t , ft^v ^ 

4 /5^©I 9 ft^Sft-f-SSftSB 1 5 t Sr«xTl/> 

So 

[0 0 2 5] 7fc*5. Hcp{C*5^T, ftJSl l^btHW^ 
tb-B ffittft WftWJC mtttfa * Z Wit* b-tZbbh 

ft¥Tj*?4<0&fifaicmJti:ftfa$:Xjvfab 
L. ft*x-f^^ 4 co h^yfXfabzmttfa&Ym 
Jffab-tZ* 

[0026] ftM 1 1 »i, 01 St^E 2 {c^-TJ: 5 1-, 

Sft^ei 5icmt$ttz>te.wizmm£tixio<9. *m»m 

m±ic, mz-tt, DVDK^ta 6 5 Onmgat^ 
n5f 1 oj&ftco u—f-*ft£38ft1-3SB 1 »5lft^ 2 
lMCDtC^tS 7 8 Onmggt ^HS^2(Oi!S 
grot — ifftSr5Sfti-S^2<0^ft^2 2 b&GlrZ 

2^ 2 m^—f* i m^hnx^^ %mi n±, n 
1 sola 2 (C7rr-r,t 5 %,iRxm,2<D?&ym i f-2 
1, 2 2^x*&*-(SK-Wf^il^L ! ±(ifi:@-r -5 <t p 
tcMA/TBati^^TV'>S„ 
[002 7] *o^7Aifl 2f±. Hl^7rrrJ:5 



7 

-5^1^352 3 r©f lfflI2 3 icWfic>ef(S)i- S 
^2©i2 4 i:^WUT^-5„ SglWffi2 3li, JfciKl 
UcBStriWt»^$nrif'>5. S5 2(7?ffi2 4(2, ft^x 

10 0 2 8] IS 1 roH 2 3 icii, 0 1 <fc ? tc, ft 

Kl l^ibtB*t^^ai#+3tro3t«Lhioie:®LT, IS 2 
(OJbtSie- 2 4 a»e,JB 2 rojK*<ott»*3fc0>*«:g#rt-S 
EWr«H !: 2 6*SE»*ix-CV^. EWrtt^ 2 6 tt, Xtt 
*lftfc¥ff**«:#bTJ3 9, 3t»l l*»e><oW«5tSr 10 

2 6 12, p< -f V fcT— ivftWM K tf— A£#=|rSi§ 

So 

[0 0 2 9J Lt, EWrflH^ett. 
S^-TS- irJctt), »2(D«SwUi^i;i»LTlElifr 
^ffl&RI^-Ti t fctc, IS 1 K>^Srom«3t{-3ttbTJ5 
t3T 0 b * 3 y t*-A(D^^4f 6 i 5 i- * 

^nt^5. -r**3*>, w«?im»rts^2 6t-j:^tf, fg 20 

-So 

[0030] ftic m 2 <d® 2 4 m 1 xr/ia 3 \c 

SUC\ M!9 3t«rlHlSrrs^o^9^2 7^ER$tur 

T^3 0 30 
[00 3 1] Sfc. ^n^7A27li lll^ti: 5 

<toT*P9«?o*l2fe^2<^lEl*f««3 1, 3 2(^ 
fM*tbT*3 9, #»l&^ 2 (7>[g*fffi«3 1, 32 

(Dmmmz 1, 3211 Y^isfamrftiiMswa* 

[0 0 3 2] Lfc^oT, ^d^7A2 7I1 ®lM 
SB2G>I§Wt««3 1, 3 2iaoT, ft^V*^43&> 40 

0r£*5o flU #EWra« 0 x , 0 2 (1 0 1^02 
ir-T^o *fc. *n^5-Ml. ft 1 2 tOEWf«« 

3 1, 3 2 Id J: ^X^ttl^tl^m Ztvtcm 9 3fed\ [p|«f 

[00 3 3] *fc, t^^7A2 711 #»l&t5»2 
0>IeWt««3 1, 3 2{C < fcoT(E]Sf^^M f 9 3t(-> 12 



2002-216368 

8 

[0 0 3 4] 311, ^RKfdh u:/X 
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[0 0 3 6] S^t^l 511 04*Orrf £ 5f-> 
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3, 4 4t^LTl/^o 

[00 3 7] 04(C^tct5l^ ^lS:t/m2^y^>' 
b-Affl7^h7-Vr^^4 1, 4 2fl Xffc*rfp]«Jr^p 
fT^fJ^L 3 iaot, SXWa, b^tS« 
c, d^Mflff^^tb^n^fJ^tU-C^^o 

[0 0 3 8] Lfc^ot, miS^2(D7<^Vfcf-A 
ffl7thr^f^^41, 4 2lt $3tS«a, bS.t/ 

c , a (Dft^mmL 3 *k jtjR no*i xt5 
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[0040] 1 5 <D*5fcKEK£*-L*:fg 1 (7)^ 

>-fcf--Mfl:7* hr-ff^^4 KO#S3tS«a, b, 

&§®^c, d, i, j ii, *n^?A 2 7(7)^2(0© 

>t««3 2ic < fc^|Hl»f$4x7t J St)^coy-i f >'tf-ASr§: 10 
3tU *n®tt<otf-A^*5/ h2^/$£*b£o 
[004 1] ifc. -tP-W Kfcf— FrVr^^ 4 

l»t/«2©SW1WiE3 1, 3 2lc<fc9*;ft^ftll]»£ 
[0 0 4 2] ^LT, §3t8&l 5 fcfc. 04XU^5(Ot: 

m2<D$&ytm*2 1, 2 2<o{£B<^£* *n^9.*2 20 

7<0*lSr/»2(OlHWf««3 1, 3 2tC«tSEWT^A 
©Siiaot, &S3t®*a, b, g. hXU^§:3t 

m«CC, d, i, i±^Jg*$n-5tr— A^3Kjy h<7Xa 

[0 0 4 3] L^L*^^ x ±»Lfc3t^*ltt, ttSK 
1 l^il Rtfm 2 <0$£ym=t2 1, 2 2(Dfif^X# 

ffi7tFfVf^^4 1, 4 2W#S:«a, b&U< 
bbi>t^ ^n^A2 7{Ccfc^EtFf*fS]S:X*fcfrrBj^ 

[0 0 4 4] 3t*3Rltt. S&lOjgft^tb***** 

tf— A^tf- A^/K^y hS^SISLt^to 40 

[0045] %\f y^ryrmmm^^^ 
mmmffite. H«uev\^ *r*^xi 4 

l^X/M^i:, r^l/^X^yu^^^ffel/^Xl 4 CD 

[0 0 4 6] U^Xra»««tt, S3t«l 
S2W-< Vfcf— J±m7* Y : T4'T9?A 1 , 4 2^ 50 
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[tj«7t-^v'y^7Hs^u ; f>i' kit— Affl^ 

— WH-S^^T. ^l/>Xl4?:7^y'>'^ 
[0 0 4 7] fiJLb^i 5tc«fig*ttfc3tf 5^^T ;/Xig§ 

[0 0 4 8] *i\ ytvytTy-Timxz, 

2 4 t LT D VD**&tiHB«:?¥£i-a»g\ *»ll© 

is i (dwhm^ 2 1 a*e>m**£ tutm i <o»fieoa4t3t 

TDVD(0|EiRffi±^5t$tbSo DVD^?>eOMt)3t 
tt. *n^AffTPl 2<D*u?7J±2 7<D$5lRXffi 
2©E»f««3 1 > 3 2iaot, Xji^CfiTlo 

JtS:§3tg61 5CD|gl&tfSg2<7);*>f >-^— J*m7* V 
7>ff^^4 1, 4 2^s*ivPtig3tr-5ri:^J:9. 

y»2^>f>'^ffl7* h7^7^^4 1, 4 2*5 

*n?na3tt-sH 9 ^t^ffi ^ai-rs n t tc ± 9 , 

[0 0 4 9] 3tfc 0 5/^T5/^Sf^ 3t^^^ 

2(7)^jt^2 2^e>tH»**Lft:SB2(Ojfi*coUiat3t 

0tFf^2 6T-O^^t^±1^3t^b*S3fcf- 
A^#]^tbT, *J*U^Xl 4Sr^LTCD^IE®H 

[0 0 5 0] CD^t>^2CO^Sc7>j^93t^ 
^A^l 2(D^a>/^A2 7CQ^i;RU^2CD[E]#T« 
«E3 1, 3 2(aot, Xte*rfS]^5ptrJ.oSl/^^;fe 

h7^7^^4 1, 4 2&%tl?tVg]l£rZ>ZbK£ 

5tt. 0»»^2 6-e^]$ixfc±12fc3tS:^ Kb- 
A^7th7V7^4 3 ( 4 4^tl^*tS3t-r^wt 

[0051] jttr^^Ty^3S»i % #?>*xfc7^~^ 

t^<t9, CDSU 5 DVD<OKaffilcfglStm2(7>j6 

[0 0 5 2] -t LT> ±^LfcS3t^l ^<D^\RXJ^ 
2<Ot^^\?—M<m7* h7^7i7^4 1, 4 2(7)§S 
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ia, b, g. hRXJ&§:ytm&c, d, i, jft 

a, Sb, Sc, Sd, Se, Sf, Sg, Sh, S 
FE= (S a+Sc+Sh + S j) 
2) 

[00 5 31 CD(0¥f£f$CD h9 5.^^x7- 

ft-^-T E (CD)tt. V\fc>*$>3 3 tf-Ai&SrJflV^r k\z£ 

TE(CD) = S e -S f - - • • (S3) 

T E (DVD) = I S a I + I S c I - 

[0 0 5 5] (IU |S*|tt«fiU S*litt«i 

PP= (Sa+S d) - (Sb + S 

[0057] ±S6u*:3ttr2x^r!y>^sg»co 

[00 5 8] 06 (a) ^7j^~cfc 5 Id, *D^yA2 7 
[0059] ^<Dk£^ S3t^Pl 5 0>» 1 j&tfSK 2 ff» 30 

—a* #5, Mi, 0 6 (a) <=P<7}p 4(OTf e i:p{:, # 

ttt*ixT, §:3t^a, bt(/K«c, do# 
m*36 5 «ff*U<*9. *t2l£«fc9*M£;Jxa:7*-;# 

[0 0 6 0] »uyXl 4^z«t&[P]^®jLTT : ^ 

06 (a) ^p3, p 5*tT—^* 
yh£*9* SEfc^*- fcf— a^tK^/ h 

fi, 06 (a) <fWp2, p6IOTtJ:5ICffWntt 
HftS^ <€:0>*T&]rt\ 0 6 (a) tfWp 4{Ct^L/c^ 

j: ?i »[« sns 7 1-* v/y^ f Erf***® 

[0 0 6 1 ] ^icr-'yi—jjxlrzz kKX 9. tf — A 
^tK^/ Ml. 06 (a) f»<Z>pl, p 7K7jk-f£ 
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i, Sj *e>JdifWEBS«c±oT. IttftfR 

RF=Sa+Sb+Sc+Sd (ftl) 

7 ^ ^ — F E li, 



- (Sb + S d + Sg+Si) 



(it 



[00 54]^, DVD<OS£J$cr> h7 7^^X7 
10 — T E (DVD) f± N fl^JttKS (H^-fc-f) Srfflt^ 
T\ v^fe*«ffi#BJSS (DPDS) Srfflv^r fcfcj: 
9, DVD (0#p'> 
Sb|-|Sd|--- - (^4) 

[00 56] *fc, h7y*y^7- ft^-irbT. ^ 

2/ V-^A^P P3&S£*fc»fr»CHU 



40 



50 



• - • • («5) 

S^g^a, b, c, dco^^iei-^^^^ir/uffl 

*>$3fc««g, h, i, ]\Z.kmtl&±CZ> 0 ^<Dti 

-So 

[0 0 6 2] 0 6 (a) *C0p 1 frb p 7 tC^S 

^7t"^^^7-^tFE^tti^<?>«#S:ia 
6 (b) (c^i- 0 

[0 0 6 3] ^Sfaotllfl^^T 0 ^^/ 
y^ft^PP^^^^tSSUT^^ct^i-, ^HUoT 

tfDVD-RAM^i5I^J/'>a^HSt©7t- 

9 A v * * £f5£-r tilths. 

[0 0 6 4] £ ^7-/y^7- ff-^-F 

JgSte, *1XU«2©7* hT-V"r^^4 1, 4 2(D 

#j,«£j£frf£r<Hc<fc9. R F«#*«aH-#tc:*:# < 

9 ^M^S^^i^ig^id tig LT V ^ 0 
[0 0 6 5] ^*5, ±iELfc3tMl ^^rvtf— A 

SrS3t-t"^^i&u : ^2(7)p<-r ^tr— J*m?* hfV7 

^^41, 4 2^ #§3ti«a, b, c, d^t> 
iryuffl(7^§:3t^i|gg, h, i, j km\#k LT^ffll^ 

[0 0 6 6] i7{^fj:5^ ffeoo^KO^-Yvtf— 
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q, 5 4 S:^ L"C««WlCil»*tt 

i^3 0 ^fcPttilic, 0 7 J^^-J: 8fe^i2W>f 

FE= (k -hm + r + t) - ( 1 
[0 0 6 8] ±^tzMl'RXm2<D*<<^\f—J*m7 

[0 0 6 9] ±a!LfcJ:5^ *try^Ty^K«3Wi 

jfts. *iXt^»2co[EWr««3 l. 3 2tc£ SEWrSft 

¥fT*;frftfc:*tLT+4 5S*ftXJ±-4 5SM^n 

2 0<75Jt*»«ffi*ft««^dN n^A2 7W 
Jt»W«**«l^<0» 1 Aim 2 (D^^( 1/ if—J^m^of 
7^41, 4 2^W-r^g3t^l SJCioT, 

[0 0 7 0] ftt^^T^^SI^ixtf* 2® 

SLD«(0 2jKS~(«83t* ; i L «:«fflbfcDVD, CD 

Uh7 ^/^y^xyHf^TET^^y^ y^^MI 

^<DmtlZ&i>'Pt£< , {SRffDVD-R (Recordable) 
^0>i6fB®^>D V D - R AM (Random-Access Memory) , 
DVD- RW (Rewritable) ^<D^m<D^t^y-' ^ * ^ M 

[00 7 1] fc*S, ^Wfcffiaftfc^T 

^jxtf, ffi^iSlE^fgi ^6CD-R (Recordabl 
e), ««<0»#lfex.^pr|gi: CD- R (Recordabl 

e), DVD-RW(ReWri table) ^KS&S&ff << Xf*g(Dt& 

[0 0 7 2] ft&iC, ±^fc%\?y#Ty-7mt*m 

[0 0 7 3] mSKTTrTXv^ y-' j K^-f^S 
6 l il. 4 ^e>«!f«S:*ti^Pixlf^i-a3t 

k°7^7^6 2^ 3fe^r-V^^4^lEl^ii!j-raT r 

h%^y^Ty^%2, r^^@)EBB(Bll6 3, £ 
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Stic s , t &&m&}t 5 5, 5 6^ LTmMWi-*M 

[0 0 6 7] £UKOi5l-«***tfcJgl»t«B2^ 
^y^-Affl7i-hT>r7 : ^^5 1 ) 5 2tc<ttbtf, 7 

-rn + q + t) • • • • (S6) 

«9mi?l6 4^^l#-r^>$W^6 5 iSMix/TV^S. 

[0074] ?j*?mmmme 

10 ^ 4^«t®^tL'6x^^^X— ^VU7 1 ir, Z.<n=f4* 
^ "r—z/j^ 7 l £rlH]fc!£®rr3 * fcTv hVi^e—^ 7 2 t 
SrWLTVS. j3S9««6 4fi, B*Lttv\&*. it^y 

[0 0 7 5] fH9PgB6 5ii. E8^^TJ:5{^ 
i64 frraKriMW Lt^f-r * ^ 4 ^^fa^*H-3 
)tt'7^7^7 P 6 2^ffiBS:ffilflp-rST^-fe^*JfflllHlK 

20 *THii&7 6ir, ^7^t^fflfllEB7 5, ir 

— #EBS7 6S:i»ta K7-f^Vhn-7 7 7 ££■ 

6 2 3&^tOffi^^aW^t-S«#«WIlB]a7 8t % * 

[0 0 7 6] ]ZLt<0£ ?lcffij&£tlti7* <{ X? Y^^-f 

6 3^tVK/K-^7 2i:ctot, >tt&T4*9A 
30 3&5^£*bfcx>f J*^— ://U7 l^IelfeiHilj^^c 
^LT, T-V^^ K7^7li6 If*. m$m6 5<DT 

p±^mmmm7 s^h^pmm^^cx^^mme 
4&mmf&m£tix, ^^^7^62^7^ 

[0 0 7 7] *i\ r-V^^ 1(1, 3t* 

=f4*2 4frb<Dm*)ytlc£oXyt¥y?Tyy > 6 2& 

7-ft#fc**3vv(\ ir-7KlElSS7 6^^jtt: 0 ^^r^ 
40 7^62 com^^^^JMI^^-m^ * tbT . Sfft 

Xl 4^^^-^C/^^[^&U c h^^^r>'^r^t-^: 

14^ LT)t^rV ^ ^ 4 (D3fMcoia® h 9 3/ ^ ^ 

y?Tyzf6 2{^i;o T»»ft ixfcfi WWWIB 
?g7 8Rt^«9fT^lEl5^7 9(cj:^. 

[0 0 7 8] ±^Lfc^V^^ K7^f7"il6 lian 
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[0 0 7 9] 

[oo8o] sfc. Tmmimzx&Tjxfimmiz.x 

[008 1] 

immcoffi^mm] 

^m-rw&mxtbz* 

im2] ±.sd.ft¥m>mirz%M(omi%.vm2<7>&yt 

[03] *n^A^ro*n^Ac7>$jU.&U s SS2<7? 

mffimm&mw-i-ztzifrizTrrf^ffimxibz* 20 
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[04] ±w.ft&%&m-rz%:ytmz*>\<^x. mm® 
i<oi <o yt&^ytrzvtm&^-rw-mmx'ibZe 
[05] ±szyemm>Girz§:ytmzio\,^x. m2<n$L 

<o ytzgyt-tzvtm&^-fw-ffimx'hz. 
[06] ( a ) ic ±wd&%^<o^mm.t^m-^ t* 

[07] Iroy>fytf-Ai7t hv^T^^^-r^P 

I^COl!^] 

1 3t¥m, 4 %^j?.i>^ 1 1 ftiBU 12 * 

u^fyM.m^ 14S&UVX, 15 SftgB, 2 6 
E£rte^\ 2 7 *n^vA N 3 1 ^l(OlH]Sf«^ 
3 2 W,2<om%mi$., 4 1 Il©^-^yf-Affl7 
thf^f^^> 4 2 Wi2<n*-<l/\f— Affl7* hr"' 
-f T^^> L 3 #*M* 



[02] 
1 1 
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